There is little research regarding whether working as a physician affects cancer risk. Moreover, there is no research on cancer prevalence among physicians in Korea. This study utilized the Korea National Cancer Incidence Database to determine whether the prevalence of cancer among physicians differs from the prevalence of cancer within the general population. Methods: We analyzed the medical records of a representative sample of 382 doctors who underwent a health examination between 2010 and 2013 at a health examination center in a Ewha Womans University Medical Center. Cancer incidence was measured as cases that were eventually diagnosed as cancer according to a biopsy. Results: We collected medical records from 382 physicians (mean age, 51.9±8.1 years) and calculated the standardized prevalence ratios compared to the general population. Thirty physicians (9 male and 21 female) were identified as having cancer. Physicians had a significantly higher prevalence of cancer compared to the general population. Cancer prevalence in male physicians was found to be 2.47 times higher than the prevalence expected within the general population (P=0.006). Among female physicians, cancer prevalence was 3.94 times higher than that in the general population (P<0.001). Conclusion: This study revealed that physicians had a higher prevalence of cancer compared to the general population in Korea, which suggests that there may be a problem present in the health care of physicians. Changes to the working environment of physicians will be needed to reduce the high prevalence of cancer among physicians.
INTRODUCTION
As might be expected, physicians are reported to have healthier lifestyles and lower mortality rates than the general population as a result of their professional medical knowledge. [1] [2] [3] However, in some studies, the actual mortality rate among physicians differed according to specialty, while in other studies, no significant differences in mortality rates were found between specialties. 4, 5) There are reports suggesting that since physicians have easier access to medical care compared to others, as well as healthier lifestyles, they can better educate their patients. 1, 3) As such, a physician's knowledge and experience will affect the advice and treatment they give to their patients. In contrast, there are several studies stating that physicians do not take care of their own health any better than expected. 4, [6] [7] [8] Some studies report that physicians actually get fewer vaccinations, are careless about controlling their cardiovascular risk factors, and receive fewer screening tests for cancer than the general population. More so, some studies suggest that about half of physicians do not have anyone to consult regarding their own medical problems. 9, 10) A case report of one physician in Australia described how he determined his symptoms on his own and how he was later diagnosed with lymphoma. 11) In that report, he asserted that at some point, most physicians will live as a patient 'on the other side. ' He also confessed that he was not familiar with the role of 'patient. ' Although he is now in remission, the experience of being a patient gave him a lesson in how to care for his own patients as a physician. The important points from this report are (1) physicians may develop a disease, (2) physicians do not always receive good medical advice and are not always familiar with appropriate medical treatments outside of their own specialties, and (3) finding their own health care provider is important, even if the physician is not sick now.
Physicians are exposed to various occupational and environmental factors that may increase the risk of cancer despite their medical knowledge. Physicians are part of a unique group of individuals who are routinely exposed to multiple carcinogens, such as ionizing radiation and various chemicals. Exposure to high doses of diagnostic and therapeutic ionizing radiation is known to increase the risk of various cancers. [12] [13] [14] [15] Moreover, although there are differences depending on the specialty, physicians are reported to experience a great deal of physical and mental stress. 16, 17) Stress caused by a heavy workload, burnout syndrome, compassion fatigue, and short sleep can cause many adverse effects, including cancer. 18, 19) Furthermore, Kang et al. 16) reported that most surgeons (82.5%) did not recommend that their children follow in their professional footsteps. We hypothesized that these factors could increase the risk of cancer in physicians.
Although there are some reports suggesting that physicians have risk factors for cancer development, no studies have been conducted on Korean physicians. Therefore, there is a strong need for research on physicians' health, not only to assess the current status of their health but to also manage their health. To this end, we reviewed the medical records of physicians who work at a university hospital and who visited the health check-up center for a routine health assessment. We assessed the prevalence of various cancer types among physicians as compared to the general population and investigated the cancer prevalence rate to identify the current health status of physicians in Korea.
METHODS

Study Population
This retrospective cross-sectional study examined the prevalence of cancer among physicians in Korea and investigated whether the prevalence of cancer among physicians differed from the prevalence among the general population. Subjects included physicians who participated in a medical health check-up program at the health promo- 
Study Methods
We collected data retrospectively. 
Cancer Validation
Ethics Statement
This cross-sectional study was approved by the institutional review board of Ewha Womans Mokdong Hospital (IRB no.: EUMC 2015-02-005-004).
RESULTS
Subject Characteristics
The demographic characteristics of physicians according to sex are presented in Table 1 . Of the 382 physicians included in this study, 172
were male (45.0%) and 210 were female (55%). The mean age of study participants was 51.9±8.1 years; for male physicians, the mean age was 52.7±7.9 years, and for female physicians, the mean age was 50.6±10.5
years. The mean BMI of males included in the study was 24 and 137 physicians (35.9%) worked in university hospitals. Among the physicians in this study, the most common specialty was internal medicine (39.3%), followed by surgery (38.7%), anesthesiology (5.0%), radiology (3.9%), psychiatry (3.1%), and pathology (1.3%). The distribution of physicians by specialty showed a high distribution of males in surgery and a high distribution of females in internal medicine. Female physicians were more common in the specialties of radiology, anesthesiology, psychiatry, and pathology compared to male physicians. 
Cancer Prevalence
Standardized Prevalence Ratio of Cancer
We compared the prevalence of cancer among physicians to that of the general population with the same ethnicity and nationality based on data from the Korea National Cancer Incidence Database. 21) We calculated the SPR under the assumption that subjects who were identified as not having cancer based on their medical records and health screening results truly did not have any cancer in any part of the body ( 
DISCUSSION
For all cancers combined, the data from our study showed that SPRs for cancer among physicians were significantly higher than those of the general population in Korea. The SPR for male physicians was 2.47 (95% CI, 1.27 to 4.84) and the SPR for female physicians was 3.94 (95% CI, 2.51 to 61.7). The SPRs for thyroid and stomach cancers tended to be higher among male physicians and the SPRs for breast, thyroid, lung, and cervix cancers were significantly higher among female physicians. These findings provide evidence that the cancer prevalence among both male and female physicians is higher than that in the general population in Korea.
Although physicians are usually expected to be healthier than the general population, several studies have reported higher cancer rates among physicians, similar to our study. [13] [14] [15] [23] [24] [25] Mortality data of US radiology technologists showed that the risk of breast cancer was significantly higher than that in the general population of working women after adjusting for known risk factors such as family history of breast cancer, age of menopause, and number of live births (relative risk [RR], 2.92; 95% CI, 1.22 to 7.00). 13) In this study, there was an increased risk of leukemia among radiology technologists. In Chinese cohort data, the risks for leukemia and cancers of the skin, female breast, lung, liver, bladder, and esophagus were significantly higher in 27,011 medical diagnostic X-ray workers. 15) In a study of US radiology workers, the melanoma risk was significantly elevated as much as 2.4-fold among those who worked for 5 or more years as radiology technologists. 14) The risk was also modestly elevated among those who did not usually wear a lead apron or protective shield in the work place (RR, 1.4; 95% CI, 0.8 to 2.5). More cases of squamous cell carcinoma of the skin caused by excessive radiation were reported in a study of radiologists in the UK. 25) Similar results regarding an increased risk of cancer among physicians were shown in studies of female orthopedic surgeons. 23, 24) These studies suggest that the expectation that physicians are healthier than the general public is false, and the prevalence of cancer among physicians 
Values are presented as number (%). was reported to be higher compared to the general population. Questions remain regarding how we should interpret the higher prevalences of cancer among physicians, as well as the reason for such increases.
The exact cause of these results has not yet been identified, and only some hypotheses have been considered.
In contrast to the expectation that a physician's medical knowledge and high socioeconomic status would help them maintain a healthy life, the reality is that their health may actually be threatened for several reasons. Although it varies according to sex and professional specialty, most physicians are routinely exposed to environmental factors that may increase the risk of cancer, such as excessive workload, irreg- In addition, physicians are part of an occupational group that is routinely exposed to radiation, which can increase the risk of cancer in many organs and tissues. Moreover, radiologic procedures, such as diagnostic, therapeutic, and interventional medicine procedures, are increasingly used in modern medicine as numerous new radiologic procedures are introduced. 12) In a nationwide cohort study in Finland, the risk of cancer in specific sites, particularly the risk of breast cancer, was found to be slightly increased in female physicians (standardized incidence ratio, 1.7; 95% CI 1.0 to 3.1). 29) In particular, orthopedic surgeons, neurosurgeons, interventional radiologists, and interventional cardiologists were more likely to be exposed to ionizing radiation. In urgent cases, physicians do not always wear protective shielding, such as a lead apron and thyroid shield. Moreover, there are no regulations or systematic education programs regarding the use of protective equipment to shield physicians from radiation in order to reduce the risk of skin cancer, leukemia, multiple myeloma, and thyroid cancer.
Generally, female physicians tend to have their first child later in life and are known to give birth to fewer children overall. [26] [27] [28] In some cases, they do not give birth at all. In addition, they can easily self-prescribe estrogen hormone agents that may increase the risk of breast cancer. 30) Several reproductive characteristics, including a short duration of breastfeeding and easy access to estrogen, may increase the risk of breast cancer among female physicians. 24, 31) Although the results of this study are very significant, several limitations have to be taken into consideration when interpreting our results.
Since this was a cross-sectional study, we could not determine a causal relationship to explain the higher SPRs for cancers among physicians.
Moreover, bias may be present as a result of the subjects who participated, because only physicians who participated in a medical health check-up program at a single health promotion center in Korea between 2010 and 2013 were registered in this study. Physicians who were more concerned about their own health, who had a family history of cancer, or who had previously suspected cancer symptoms might have been more likely to register. Also, there is a possibility that the physicians who did not receive a health check-up may actually be healthier, or in contrast, may neglect their own health care. Therefore, we cannot rule out the possibility that the results of this study are slightly overestimated or underestimated. To address this issue, a large-scale study aimed at physicians across the country is needed in the future.
As for the increased risk of lung cancer among female physicians, the possibility that this is a chance finding cannot be ruled out, because lung cancer is a rare cancer. Therefore, there may be no relationship between rare cancers and working as a physician. Moreover, information on cancer risk factors, such as demographics, lifestyle, radiation exposure, family history of cancer, and reproductive history, was not considered, because this research was based on pre-collected medical information. Since the general population works in numerous occupations, the heterogeneity of subjects can influence the result.
Nevertheless, it is necessary to investigate why the prevalence of cancer among physicians is higher than that in the general population in Korea.
In summary, to the best of our knowledge, this study is the first to explore cancer prevalence among physicians in Korea. Since this research is based on a single university hospital, it will be necessary to check the health of physicians more precisely in future large-scale research across several hospitals. Clarifying the role and influential characteristics related to working as a physician is likely to require more
